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I .  INTRODUCTION 


This  report  is  the  result  of  a cooperative  effort  by  REA  and  selected 
borrowers  to  learn  more  about  what  is  happening  to/ wood  utility  poles 
in  service  throughout  the  United  States.  The  findings  are  developed 
from  experience  on  120  electric  distribution  ^sterns  during  the  years 
1951  through  1963.  There  are  approximtely  3*5  million  poles  on  these 
systems^  and  over  200,000  casualties  were  reported  during  the  13  years 
of  the  study.  Locations  of  the  participating  systems  are  shown  on  the 
map  of  Figure  1.  Also  shown  are  five  "decay  zones,"  which  have  been 
designated  for  this  study  in  an  effort  to  group  like  experience  with 
regard  to  severity  of  decay  conditions. 

Participants  in  the  pole  study  fUrnish  information  about  poles  pur- 
chased and  poles  disposed  of  during  the  time  of  the  study,  on  REA 
Forms  860c  and  28?  respectively.  Samples  of  these  forms  are  included 
as  Appendix  I.  Additional  details  on  information  requested  are  given 
in  Appendix  II,  Requirements  for  Input  Data. 

The  findings  are  presented  without  any  overall  "smoothing"  or  adjust- 
ing. Editing  of  incoming  data  has  been  as  follows: 

A.  The  pole  species,  preservative  and  method  of  treatment  were  filled 
in  when  missing.  Sources  for  such  editing  were: 

1.  Other  reports  from  the  same  system,  particularly  the  report  of 
pole  purchases,  REA  Form  860c  (when  editing  subsequent  reports 
of  casualties  on  REA  Form  28?). 

2.  Clues  in  the  reports,  such  as  references  to  supplier  or  use  of 
descriptive  terms  carrying  particular  connotations. 

3.  Follow-up  inquiries  by  mail,  telephone,  or  (occasionally)  field 
visits. 

B.  I4ajor  inconsistencies  or  obvious  inaccuracies  were  corrected  at  the 
time  of  coding  from  information  at  hand,  or  after  consultation 
(usually  by  letter)  with  respondents. 

C.  The  numbers  of  poles  owned  by  individual  participants,  according  to 
records  of  this  study,  were  compared  with  plant  records  and  with 
miles  energized,  to  minimize  probable  bias  due  to  omission  of  data 
about  pole  purchases  or  pole  casualties.  Where  significant  dis- 
crepancies were  evident,  adjustments  were  made  after  consultation 
with  the  participant. 
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The  proportion  of  participants  to  all  active  PffiA  borrowers  in  each 
decay  zone  was  as  follows: 


Borrowers 

Line  Miles 

Decay 

zone 

Borrowers 

in 

study 

All 

active 

borrowers 

Percent 

in 

study 

Lines  of 
mile 

(participants) 

lanes  of 
mile 

(all  borrowers) 

Percent 

in 

study 

1. 

27 

160 

16.88 

37,651* 

208,266 

18.08 

2. 

18 

182 

9.89 

27,007 

21*8,536 

10.87 

3. 

39 

3lU 

12.1*2 

67,051* 

512,889 

13.07 

1*. 

2ii 

221 

10.86 

63,210 

378,533 

16.70 

5. 

12 

91 

13.10 

21,369 

151,639 

11*.  09 

120 

968 

12.1*0 

216,291* 

1,1*99,863 

11*.  1*2 

The  above  table  includes  all  borrowers,  within  the  continental  United 
States  having  energized  lines  on  December  31 ^ 1963. 


II.  SUMMARY  AND  CONCLUSOIONS 

A.  The  average  rates  at  which  poles  have  become  casualties  during  the 
13  years  of  this  study ^ in  each  of  the  5 decay  zones^,  are  as  follows: 


TABLE  1 AVERAGE  ANNUAL  CASUALTY  RATE  DUE  TO  EACH  CAUSE 

1951  through  1963 


Decay 

Zone 

All 

Causes 

Casualties  by  cause 

Decay 

Lightning 

Sleet 

No  damage 

Other 

pet. 

pet. 

pet . 

pet. 

pet. 

pet. 

1. 

.31*1* 

.180 

.008 

.019 

.115 

.022 

2. 

.1*10 

.233 

.018 

.011 

.130 

.018 

3. 

• hhO 

.170 

.022 

.005 

.199 

• Okh 

u. 

.735 

.21*7 

.012 

.009 

.1*27 

.01*0 

5. 

1.071* 

.585 

.023 

.001 

.381 

.081| 

The  "no  damage"  category  is  used  where  damage  was  not  indicated 
as  primary  reason  for  removal.  It  may  include  some  poles  that 
were  damage  but  not  so  reported. 
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B.  Pole  casualty  rates  are  increasing  as  poles  grow  older.  By  1963, 
casualty  rates  for  all  causes  as  shown  in  Table  I reached  0.5  to 
2.0  percent  per  year.  Roughly  half  of  these  removals  were  due  to 
damage  or  deterioration. 

C.  Poles  of  individual  species,  treatments  and  vintage  years  vary 
widely  in  apparent  resistance  to  decay.  This  is  particularly 
evident  in  southern  pine  poles  produced  during  19^6  through  19l|8 
and  lodgepole  pine  poles  produced  during  19U6  through  1953*  Expe- 
rience with  poles  of  the  19U6  through  19U8  vintage  years  reflects 
the  use  of  "alternate"  and  "standard"  preservatives  that  evi- 
dently were  not  adequate  in  preventing  decay.  Lodgepole  pine  poles 
of  19ii9  through  1953  vintage  years  had  a relatively  high  rate  of 

of  decay  failures,  attributed  largely  to  the  results  of  steam  con- 
ditioning prior  to  treatment.  After  such  poles  were  treated, 
further  drying  resulted  in  checking  which  exposed  untreated  heart 
wood,  with  increased  failiires  resulting  due  to  decay. 

The  groups  of  poles  referred  to  above  (l9i;6-i;8  southern  pine  and 
19U6-53  lodgepole)  represent  32.7  percent  of  the  casualties  and 
20.5  percent  of  all  poles  purchased  through  1963  by  participants 
in  this  study. 

D.  Lodgepole  pine  poles  produced  since  19514.,  and  also  those  produced 
by  certain  suppliers  (who  were  evidently  using  air-seasoned  stock) 
in  1951  through  1953,  have  had  a relatively  low  rate  of  replace- 
ment due  to  decay  up  to  12  years  of  age,  approximately  one  twentieth 
as  high  as  the  average  for  lodgepole  pine  poles  of  earlier  vintages 
at  the  same  age. 

E.  Experience  with  relatively  small  groups  of  penta-treated  poles  in 
each  decay  zone  indicate  a good  degree  of  resistance  to  decay  at 
ages  up  to  l5  to  l8  years,  the  maximum  ages  at  which  experience  is 
now  available. 

F.  The  average  life  of  poles  treated  in  accordance  with  present-day 
specifications  may  be  greater  than  is  generally  assumed. 

Ill . YEAR  BY  YEAR  TRENDS  IN  POLE  CASUALTY  RATES 

Trends  in  overall  pole  casualty  rates  (for  all  descriptions  of  poles) 
during  the  years  1951  through  1963  are  shown  for  each  of  the  five  decay 
zones  in  Figure  2.  These  curves  show  the  year  by  year  casualty  rates 
due  to: 
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FOR  ALL  REASONS  INCLUDING 
SERVICEABLE  POLES  DISPOSED  OF 
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a.  All  causes  (including  all  poles  disposed  of  for  any  reason, 
whether  serviceable  or  not). 

b.  Deterioration  or  damage  for  any  reason,  where  the  pole  was 
reported  broken  or  below  required  strength. 

c.  Deterioration  due  to  decay. 

d.  Rotting  or  breaking  off  due  to  decay. 


Each  category  above  includes  all  of  those  that  follow.  The  last  group, 
while  very  small,  is  added  because  of  its  significance  for  indicating 
the  degree  of  hazard  that  might  exist  due  to  decayed  poles  that  break 
prior  to  replacement. 

Additional  details  about  the  year-by-year  experience  in  each  decay 
zone  are  given  in  Tables  2.1  through  2.5«  Figtires  printed  in  the 
individual  columns  are  as  follows: 


Column  No. 
1 
2 


3 


1* 


Explanati on 
Year 

Number  of  poles  0T'rr:ed  at  the  start  of  year. 
This  includes  the  number  in  plant  and  in- 
ventory, but  not  poles  that  have  been 
stubbed.  (Stubbed  poles  have  already  be- 
come casualties  for  purposes  of  this  study.) 

Number  of  casualties  during  year  due  to  all 
causes.  These  include  all  poles  that  failed 
in  service  or  were  disposed  of  for  other 
reasons. 

Casualty  rates  during  year.  (Percent  of 
poles  owned  at  start  of  year.) 

Number  of  casualties  and  casualty  rate 
(percent)  due  to  decay. 


5 "Broken  off" — that  part  of  "decay"  casu- 

alties, column  ii,  in  which  the  poles  broke 
off  or  otherwise  failed  completely  (due  to 
decay)  before  they  were  found  and  replaced. 
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Column  No. 


Explanation 


6 

through 

12 


Number  and  percent  of  casualties  during  the 
year  from  each  cause  indicated  in  respective 
column  headings. 


IV.  EXPERIENCE  WITH  INDIVIDUAL  POLE  SPECIES,  TREATMENTS 

AND  VINTAGE  YEARS 

The  durability  of  poles,  particularly  their  decay  resistance,  differs 
according  to  species,  preservative  treatment  and  age.  Further,  the 
quality  of  poles  as  originally  produced  in  certain  vintage  (brand) 
years  has  varied  considerably.  It  therefore  becomes  necessary  to 
evaluate  experience  separately  for  each  description  of  pole  within 
each  decay  zone  if  much  is  to  be  learned  about  the  important  factors 
influencing  pole  life. 

Tables  3-1  through  3*5  show,  for  each  description  of  pole,  the  number 
originally  purchased  and  the  number  and  percent  permanently  removed 
or  stubbed  during  the  13  years  of  the  study.  The  removals  are  further 
broken  down  according  to  reported  cause.  These  tables  reflect  the 
wide  variation  in  experience  between  decay  zones,  particularly  between 
Zones  U and  5 as  compared  with  Zones  1,  2 and  3»  “Within  each  zone, 
uncertainties  in  older  records  and  in  identification  of  poles,  partic- 
ularly those  produced  in  earlier  years,  introduce  some  degree  of  error 
and  inconsistency  that  will  be  evident  in  these  tables. 

In  some  cases,  two  or  more  kinds  of  poles  have  been  grouped  together 
in  Table  3*1  through  3*5.  This  is  done  where  several  small  categories 
of  poles,  such  as  those  produced  in  19k^  through  19ii8  with  "alternate” 
preservatives,  reflect  variations  in  experience  that  show  no  consistent 
relationship  to  the  kind  of  preservative  or  method  of  treatment. 

REA  pole  specifications  have  been  changed  from  time  to  time  in  light 
of  the  variations  in  experience  shown  in  Tables  3.1  through  3.5« 

These  tables  give  continuing  evidence  of  the  importance  of  strict  ad- 
herence to  specifications,  including  the  requirement  for  independent 
inspection  unless  insured  warranty  (IW)  poles  are  specified. 
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TABLE  2.2  DECAY  ZONE  2 

NUMBER  OF  POLES  OWNED  AND  CASUALTIES  EACH  YEAR  BY  CAUSE 
1951  through  1963 
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TABLE  2.3  DECAY  ZONE  3 

NUMBER  OF  POLES  OWNED  AND  CASUALTIES  EACH  YEAR  BY  CAUSE 
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APPENDIX  II 

REQUIREMENTS  FOR  INPUT  DATA 


I . General 


The  REA  Pole  Performance  Study  is  based  on  a continuing  analysis 
of  the  operating  experience  of  selected  electric  borrowers 
throughout  the  United  States.  Participants  furnish  information 
about  poles  purchased  and  poles  that  fail  in  service  or  are 
disposed  of  for  other  reasons.  This  information  is  received  by 
REA,  processed,  and  translated  into  reports  of  value  to  borrowers, 
REA  and  others  in  the  electric  utility  and  timber  industries. 

Information  needed  from  participants  consists  of  reports  of  poles 
purchased,  REA  Form  860c,  requested  once  each  year;  and  reports 
of  poles  permanently  removed  or  stubbed,  REA  Form  28?,  requested 
monthly . 

II . Details  needed  in  reported  data 


Some  items  of  information  are  so  important  that  participants  are 
asked  to  include  them  for  every  pole  reported,  providing  estimates 
when  details  are  not  known.  If  such  items  are  missing  when  reports 
are  received,  the  REA  staff  is  required  to  enter  information  on 
the  basis  of  the  best  assumptions  possible  or  make  further  inquiry 
before  the  reports  are  processed. 

Other  details  are  tabulated  when  available  but  can  be  omitted 
without  interfering  with  use  of  other  information  in  the  report. 

A.  Pole  purchases  (REA  Form  860c) 

1.  Required  for  each  report  (pole,  or  group  of  poles): 

a.  Brand  year  (or  year  of  original  purchase) 

b.  Species,  preservative  and  treatment  (pressure,  thermal 
or  butt) 

c.  Number  of  poles  purchased  (or  otherwise  acquired) 
this  year 

2.  Requested  but  not  essential  for  processing  of  other  data: 

a.  Retention  (amount  of  preservative)  if  poles  were 
pressure  treated 

b.  Treating  company  (not  broker);  if  in  doubt  send 
sketch  of  brand 
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III. 


The  last^two  items — retention  and  treating  company — have 
not  been  'consistently  available  on  older  poles.  Complete 
details  are  requested  on  newer  poles^  for  better  evaluation 
of  preservatives  and  to  check  on  adequacy  of  inspection  and 
treatment. 

B.  Poles  Permanently  Removed  or  Stubbed 

1.  Required  for  every  pole  or  group  of  poles  reported, 
prior  to  processing: 

a.  Brand  year  (or  year  of  purchase) 

b.  Species,  preservative  and  treatment 

c.  Condition  of  the  pole 

(1)  Broken  or  off  (cannot  support  conductor)  INDICATE 
CAUSE. 

(2)  Weak  (not  up  to  code  strength  for  size  pole) 
INDICATE  CAUSE.  ( Poles  that  would  have  still  been 
serviceable  in  absence  of  line  changes  should  not 
be  reported  as  weak.) 

d.  Cause  of  damage  (if  weak  or  broken),  such  as  decay, 
woodpeckers,  lightning , sleet j or  other  reason  for 
selling  or  "junking"  the  pole — road  move,  longer 
pole  needed,  etc. 

e.  (For  poles  in  line)  whether  stubbed  instead  of  replaced. 

f.  If  the  pole  being  reported  had  been  previously  stubbed, 
this  should  be  indicated. 

2.  Requested  but  not  essential  for  processing  of  other  data; 

a.  Retention  (amount  of  preservative)  if  poles  were 
pressure  treated 

b.  Treating  company  (not  broker )j  if  in  doubt  send  sketch 
of  brand. 

c.  Location  on  pole  of  break  or  damage 5 e.g.  ground  line, 
mid-part  or  top  of  the  pole 

3.  Additional  details  tabulated  when  in  reports: 

a.  Outage  information 

b.  Kind  of  pole  (equipment  pole,  tangent,  corner,  etc.) 

c.  Additional  details  as  to  cause  and  circumstances  of 
failure 

d.  Length  and  class  of  pole 

Reconciling  of  the  records  of  the  pole  study  with  the  number  of 
poles  physically  present 

It  is  important  to  know  whether  the  pole  population  reflected  in 
the  records  of  the  pole  study  is  in  agreement  with  the  number  of 
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poles  owned  by  each  participating  borrower.  This  is  checked  once 
each  year  following  the  receipt  of  REA  Form  860c. 

For  purposes  of  the  pole  study  the  number  of  "poles  owned"  includes 
those  in  plant  and  those  in  stock  or  inventory.  The  only  trans- 
actions that  influence  survey  records  are  pole  purchases  and  poles 
stubbed  or  disposed  of.  The  poles  disposed  of  would  include  those 
that  fail  in  service^  those  found  to  be  worthless  after  removal, 
used  poles  sold  or  given  to  property  owners,  and  new  poles  sold 
(assuming  that  they  were  included  in  the  pole  purchase  records). 

The  check  against  property  records  consists  of  taking  the  number 
of  poles  owned  at  the  end  of  the  previous  year  (December  31 5 1963 ), 
adding  the  number  of  poles  purchased  during  the  year  (l96ii),  sub- 
tracting the  number  of  poles  permanently  removed,  and  comparing 
the  balance  with  the  total  number  of  poles  owned  as  of  the  end 
of  the  year  (December  31^  1961i). 

As  a further  check  the  number  of  poles  per  mile  is  calculated  from 
poles  owned  (survey  records)  divided  by  miles  energized  (REA  stat- 
istical report).  If  the  number  of  poles  owned  appears  reasonable 
and  there  is  little  change  from  year  to  year,  this  gives  evidence 
that  survey  records  are  reasonably  correct. 

IV.  Stubbed  Poles 


Poles  that  have  been  stubbed  require  special  attention  in  balancing 
against  property  records  since  a pole  that  has  been  stubbed  has 
failed  for  purposes  of  survey  records  but  still  remains  a pole  in 
plant.  This  is  taken  into  account  when  survey  records  are  balanced 
against  property  records,  giving  special  attention  to  the  poles 
reported  as  stubbed.  This  is  the  reason  for  a special  tabulation 
of  pole  data  which  will  appear  as  Table  2 in  reports  to  partic- 
ipating borrowers. 


